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Re Item V. 

1 The following documents are referred to in this International Preliminary Report on 
Patentability: 

D1 : US 6 559 921 B1 (LESLIE THOMAS M ET AL) 6 May 2003 (2003-05-06) 
D2 : US-A-5 132 822 (BUHRER CARL F) 21 July 1992 (1992-07-21) 

2 INDEPENDENT CLAIM 1 

Independent device claim 1 defines the structural features of a switchable coupler. 
The coupler is defined as having a first and second waveguide, each waveguide 
having a respective inlet port and outlet port and being arranged to receive first and 
second polarised light inputs. A polarization splitter device is positioned between the 
two waveguides to split both the first unpolarised light input and the second 
unpolarised light input, into respective refracted and reflected polarised components. 
The waveguides are arranged to transmit the reflected and refracted polarised 
components of the first light input by total internal reflection in the direction of the first 
outlet port and to transmit the reflected and refracted polarised components of the 
second light input by total internal reflection in the direction of the second outlet port. 
The device is further defined as having a first electro-optical switch positioned in the 
paths of the refracted and reflected polarised components of the first light input and 
recombines said components while switching the recombined optical signal towards 
the second outlet port. The device is further defined as having a second electro- 
optical switch positioned in the paths of the refracted and reflected polarised 
components of the first light input and recombines said components while switching 
the recombined optical signal towards the first outlet port. 

Closest prior art document D2 discloses an optical switching device having 2 
waveguides positioned on top of one another. Between the two waveguides (see for 
example fig. 6) there are two passive liquid crystal polarising beam splitters (see for 
example fig. 6, (97) and associated text) and a single active liquid crystal polarisation 
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combining switch (see for example fig. 6, (96) and associated text). The subject- 
matter of claim 1 differs from what is disclosed in D2 by the feature concerning the 
incorporation of a second electro-optical polarisation combining switch. This enables 
both unpolarised inputs to be coupled to a single output waveguide whereas D2 
functions as a crossover polarisation independent optical switch. None of the prior art 
document, available to the Examiner suggest or anticipate the incorporation of a 
second polarisation combining optical switch. It is also not considered obvious for a 
person skilled in the art to modify the device disclosed in D2, in such a fashion, 
without exercising inventive skill. Therefore, the subject-matter of claim 1 (and 
dependent claims 2-5) is considered as satisfying the requirements of Article 33(1) 
PCT. 

3. Claims 2-5 are dependent on claim 1 and as such also meet the requirements of the 
PCT with respect to novelty and inventive step. 

4. The subject-matter of independent claim 6 is essentially the same as that of claim 1 
in the form of a method. For the same reasons as outlined in point 2 above, the 
subject-matter of claim 6 is considered as fulfilling the requirements of Article 33(1) 
PCT. 

5. The following defects have been noted by the Examiner: 

5.1 Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in documents D1 and D2 is not mentioned in the description. 

5.2 The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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two separate cells, one liquid crystal cell serving to split the first 
unpolarised light input, and the other liquid crystal cell serving to split the 
second unpolarised light input. 

The, or each, electro-optical switch preferably includes liquid crystal 
5 positioned between the waveguides, and an electric field device is provided to 
generate an electric field across the liquid crystal to operate the electro-optical 
switch, or switches. In this case the liquid crystal preferably defines two 
separate cells, one of these liquid crystal cells forming part of each electro- 
optical switch. 

10 According to another aspect of the invention, A method of coupling 

unpolarised light comprising 

receiving a first input of unpolarised light at an inlet port of a first 
waveguide, the first waveguide defining a first outlet port; 

receiving a second input of unpolarised light at an inlet port of a second 
15 waveguide, the second waveguide defining a second outlet port;:- 

splitting the first and light second inputs into respective refracted and 
reflected polarised components, 

transmitting the refracted and reflected components of the first input to 
a first electro-optical switch operable to recombine the refracted and reflected 
20 components of the first input and to switch the recombined output towards the 
second outlet port, 

transmitting the refracted and reflected components of the second input 
to a second electro-optical switch operable to recombine the refracted and 
reflected components of the second input and to switch the recombined output 
25 towards the first outlet port, and 

selecting the operation of the first and second electro-optical switches 
to couple the first and second inputs into either the first outlet or the second 
outlet. 

The invention will now be described, by way of example only, with 
30 reference to the accompanying drawings in which:- 
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Figure 1 is an enlarged side elevation of an optical coupler as taught by 
this invention; 
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a second electro-optical switch is positioned in the paths of the refracted 
1 and reflected polarised components of the second light input, and 

the second electro-optical switch is operable to recombine the refracted 
and reflected polarised components of the second light input and to 
5 switch these combined components to the first outlet port. 

2. A switchable coupler, according to Claim 1, in which the polarisation 
splitter device includes liquid crystal positioned between the waveguides. 

3. A switchable coupler, according to Claim 2, in which the liquid crystal 
defines two separate cells, one liquid crystal cell serving to split the first 

10 unpolarised light input, and the other liquid crystal cell serving to split the 

second unpolarised light input. 

4. A switchable coupler, according to any preceding claim in which the, or 
each, electro-optical switch includes liquid crystal positioned between the 
waveguides, and an electric field device is provided to generate an 

15 electric field across the liquid crystal to operate the electro-optical switch, 

or switches. 

5. A switchable coupler, according to Claim 4, in which the liquid crystal 
defines two separate cells, one of these liquid crystal cells forming part of 
each electro-optical switch. 

20 6. A method of coupling unpolarised light comprising 

receiving a first input of unpolarised light at an inlet port of a first 
waveguide, the first waveguide defining a first outlet port; 

receiving a second input of unpolarised light at an inlet port of a second 
waveguide, the second waveguide defining a second outlet port;:- 

25 splitting the first and light second inputs into respective refracted and 

reflected polarised components, 

transmitting the refracted and reflected components of the first input to a 
first electro-optical switch operable to recombine the refracted and 
reflected components of the first input and to switch the recombined 
30 output towards the second outlet port, 
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transmitting the refracted and reflected components of the second input 
to a second electro-optical switch operable to recombine the refracted 
and reflected components of the second input and to switch the 
recombined output towards the first outlet port, and 

selecting the operation of the first and second electro-optical switches to 
couple the first and second inputs into either the first outlet or the second 
outlet. 
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